INTRODUCTION
of the infected bee colonies were dead (Barley et al., 1982) . In Korea, they were diffused in to all over the nation after it was firstly diagnosed in 2009 (Choi et al., 2010) . As for typical symptoms of Sacbrood virus, internal organs were corrupted and melted down where skin of larva was left. When Sacbrood virus occurred in the beginning, farms raising the A. cerana had difficult time in identifying the Sacbrood virus and foulbrood. Therefore, confusion has been added.
Foulbrood has feature as internal organs are melted down in the form of water unlike Sacbrood that there is a difference in symptoms of disease (Ratna et al., 2012) . In addition, larva infected with Sacbrood virus occurring in Korea has been reported to have tails discolored into black. (Toan et al., 2014) . After Sacbrood virus occurs, medicine or negative ion was used in Korea making an effort to overcome Sacbrood virus through improvement of bee colony management technique (Choi et al., 2013; Ahn et al., 2015) . Especially, research for the treatment of gene has been conducted in the nation. Using the dsRNA and RNAi techniques, research has been conducted on the treatment of Sacbrood virus. As a result, it was reported that there was an effect of reducing the Sacbrood virus (Liu et al., 2010; Zhang et al., 2016) .
However, they have not been developed to be practically used in the field. Results such as improvement of bee colony management techniques and development of medicines had the death of bee colony reduced by Sacbrood virus by farms except for several fams due to issues of less speedy diffusion of farms and low efficacy of medicines. Therefore, since development of vaccine for treatment of disease by honeybee virus was impossible, it has been discussed as to how selecting the systme resisting against diseases and distributing them through cultivation were of the best option to prevent the occurrence of Sacbrood virus. Honeybee breed has been pro-actively led in A. mellifera, and the purpose of sarcoma was the resistance against disease such as foulbrood and chalk brood (U. Riessberger et al., 2001; Liu et al., 2016) and sand fly (Lattorff et al., 2015) , and improvement of water tightening ability .
Development of 'Jangwon' (Apis mellifera) with outstanding honeybee production seems to be the representative outcome in Korea mellifera) and experimenting the artificial mating (Ruttner, 1969) . Except for this case, there were no cases where artificial insemination was applied for sarcoma.
Artificial insemination technique for A. cerana has been introduced by Dr. Woyke in Poland in 1973 in details (Woyke, 1973 were used to artificially inseminate for virgin queens that reared from selected mother colonies of different groups.
MATERIALS AND METHODS

Collection of resisting bee colonies against Apis cerana Sacbrood virus
Artificial insemination
Mother colonies were selected with their best strait performance to get larvae for queen rearing. were twice CO2 treatments, once before and once after the date of artificial insemination.
Rearing of larva in vitro
For the collection of resisting systems of A. cerana Sacbrood virus, injecting the Sacbrood virus into the bee colony has a chance to be environmentally influenced, and there might be difficulty in experiment if bee colonies end up dying. Therefore, they were artificially contaminated with Sacbrood virus to verify the resisting ability. As for feed composition for raising larva in indoor space, 5ml of boiled water was cooled down followed by cooling the 6g D-glucose (6%), 6g of D-fructose (6%) and 1g of yeast extract (1%) and placing them on the beaker and adding and mixing 37 ml of warm sterilized water.
In addition, refrigerated royal jelly was melt in the 4°C
for a day and left in the room temperature for one or two hours while using the stick magnet with 50g of royal jelly (50%) to mix them well. Immediately afterwards, 100µl of feed was given to 96 well plates. Feeds were preserved for three days in 4°C and supplied hereof. Larva of three to four days was transferred to 96 well plates with feed. At this time, they were warmed in 34°C incubator for 15 minutes to improve the survival rate of larva before transferring. 96 well plates with larva were inserted to desiccator that humidity was set to 95% and raised in incubator in 34°C At this time, warmed liquid was 10% sulfuric acid liquid.
Selection of bee colonies resisting against
Sacbrood virus
In order to confirm the resistance against Sacbrood virus of larva raised in indoor space, larva with symptoms of Sacbrood virus were collected and pulverized with 1ml of sterilized water for ten bees and centrifuged with 4,000 rpm for five minutes to separate supernatant including the virus. Separating RNA of virus by using total RNA extraction kit (Promrga), it was used as template for quantifying the virus. (Fig. 1) .
RESULTS AND DISCUSSION
Selection of types of resistance to
Raising the bee colony resisting against
Sacbrood virus
After artificially infecting each of the bee colonies with Sacbrood virus that has been traditionally conducted in farms as well as RH systems to compare how much the bee colony was raised according to characteristics of Sacbrood virus in RH system, the number of larva showing symptoms of diseases was investigated. As for the larvas that a day or two have passed by after artificially infecting them with virus, 9.7% of larvas in RH systems turned out to be dead, and 16.7% of them turned out to be dead in normal bee colonies. As for resisting systems, 6.9% of larvas that two or three days have passed turned out to be dead.
However, 58.3% of them in the non-resisting system turned out to be dead. However, resisting systems tended to have decreasing death rate as age increased.
If five days have passed after artificially infecting bees with virus, non-resisting systems showed 93.1% of death rate. However, resisting systems were normally raised (Fig.   2 ). In this study, as the 2 10 6 bees with virus concentration have been artificially processed directly to the bee colony, it was confirmed that young larvas in year one or two turned out to be dead in the beginning in resisting system bee colonies. However, as age increased, the death rate decreased due to the resistance that system had, and they were confirmed to be raised in normal bee coloneis.
Therefore, it seems that they can stably survive in the bee farms that are full of Sacbrood virus.
Life span of work bees resisting against
Sacbrod virus
As for RH, there was no change in the number of bees up to five days with the non-resisting systems (the number of resisting system: 27 bees, non-resisting systems: 25.7 bees). However, there was a difference in the number of survived bees from ten days that 24 bees in resisting systems turned out to survive after 15 days, while only 5.3 of bees in non-resisting systems ended up surviving.
After 30 days have passed as an average number of days as life span of normal work bees, 4.7 bees in resisting system turned out to survive, and all 30 work bees indicated on non-resisting systems ended up dying (Fig. 3) .
2.5 work bees in resisting bee colonies ended up surviving that resisting work bees turned out to have a longer life span than non-resisting bee colonies. Therefore, it seems that they are superior over non-resisting systems in terms of raising ability and productivity in bee colonies from an increase of the number of work bees.
In this study, the degree of expanding the life span of work bees in the bee colonies has been measured. In general, life span of work bees tends to be expanded when specific gene is expressed the most. Genes related to the expansion of life span of work bees tend to adjust the life span of work bees when various genes interact with each other. It has been reported that the difference of expression of vitellogenin gene decides the life span of work bees as it can be used as a model for expressing genes in the final form (Nelson, 2007) . Therefore, according to the amount of expressed vitellogenin genes between resisting systems and non-resisting systems of Sacbrood virus, they turned out to have more amount of expressed genes compared to I and T as collected systems for R system as a mother line and H system as a father line in resisting systems (Fig. 4) .
Therefore, it was confirmed that systems resisting against Sacbrood virus had longer life span and were confirmed to be raised as powerful colonies.
Hygenic behavior of the systems against
Sacbrood virus
Productivity of outcome and adjustment in environment of honeybees tend to have complicated genetic features including the life span of work bees, spawning ability of queen bees, length, and feed consumption. On the other hand, leaning behavior ability for removing the larva and pupa on the bee colony due to work bees were known to be controlled by u (behaviors for peeling the brood capping by finding the comb cell of dead pupa) and r (biting dead pupa on the comb cell) (Rothenbuhler, 1964 (Rothenbuhler, , 1974 .
Therefore, in this study, cleaning ability of systems resisting against Sacbrood systems was compared with the 
